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The Spectral Structure of
a Simple Model for Quantum Wire

Yusuke TERADAT

Abstract

We consider a simple model for the system which is called “quantum wire”
in solid state physics. Our model is one-particle quantum-mechanical system on
Q C R?, which is the union of the half-plane 2, with a constant magnetic field
and the half-infinite strap-shaped domain 2_ with no scalar or vector potential.
We study the spectral structure of the Hamiltonian in our model by the scattering
theory and Mourre method.

1 Introduction

We consider the quantum-mechanical motion of a positively charged particle moving
in a domain Q C R? with a magnetic field. If Q = R? and the magnetic field is
constant, the result is well-known. We review this case. We denote the Hamiltonian
by

) 92 o 2
Hy=(—-iV—-A)* = —— —i5——B
0= (—iV ) 92,2 + ( laacg xl) ,
where B > 0 is the constant magnetic field and A(z1,z2) = (0, Bz) is the vector
potential (Landau gauge).
By the Fourier transformation with respect to x2, we have

5]
Hy = / H(k)dk (direct integral decomposition),
R

I

dx12 + (k - B$1)2.

For each k, H(k) is the Hamiltonian of the one-dimensional harmonic oscillator,
though its center is not the origin in general. Hence the spectrum of H (k) is
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When | know what | am feeling, | will tell you.

Tommy joins Ronda, Hank and Molly in the schoolyard.
BECWSAVY, \VD, EU—, ZZCERZ—DNNDDET.

Tommy: Hi everyone. Why are you all so quiet?

Ronda:  Well, Hank has a best friend whose father just found a new job in California. 7 TYYLBROAN
, i % © FBE: BAZB I Lo NUDHEPICZDONYTH S Z L 2MREET %
Tommy: | hope you don't mean what | think you mean. | =x
) ) y @ WERM : XHBOWADBLZIT o7 U L N THBESh T LB Zh2BAITE 3
Molly: She means me, Tommy. | found out yesterday and sent Hank an email last night. ﬁ E3icl, EeMEHERT
Hank hasn’t said a word all day. ® BRI : EKEEVZOXHLERE L Rz FRICHRTELRL(TS
Hank: When | know what | am feeling, | will tell you, Molly. Right now, | just don’t know. m
b FUYNBLOEIFEE i A4S

Ronda: Tommy came from Japan this year. He must understand what Hank is feeling.
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Molly: Tommy, can you say something that will cheer up Hank? |f = z N = o
=2 VIAS
Tommy: Probably not. | know you think I'm a Japanese boy whose friends are all in Japan. ? REEE  BA LI WIGHIIRL T, 341%1!:1%‘0) 342*%”4&@%#3 WTESH
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But that is not true anymore. The first person | met was a girl whose friends 73 N — I\
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Molly: | remember that day. You were eating rice balls and seaweed at the football .
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BOFoEENR{YEHB I ON\@RUSHB IO \m{AHBHHN\®R{EOHTE\AH\EARFANI{RIEBD FoEE N\@{THEIH I
\fa{ TS HBMH M I\WM{EODHBIOO\M{BREFLL N7 O\AON\R{THEIOO\R{BOHEAEYOO. \R{AHEIFEI O \Wm{&B5 {70}
N\ERH\EARFANNHERIXEENR{BIHITENNEH (FLOBET) Jo NRABHBIHN\@RDHBEHH (XEKRAE) NG ETHREIO
O \@m{ED <K HAFH N\ @m{2 < B3I HNEN\BH{N\@REHBH{IHN\R{(BDIT B3 HTEH\EH{N\®{IEEHAI O \m{ICHETE H\A M}
NE{BOHEMHH (BUTDOE) Jo \R{THFHESRFA OO \&HFHBIOO\R{(LEDOHBIOO\RBHFIOO\REE R IOO\@D
R EIHIZH\E N\ @m{Z MM FER  *\rensuji{1}} \@m{&H{B I\ @m{EC AN VT O\BH{\HAmANI{FHKIFD FEE\m{cE
AHBNAOM\SH\EAGRANNEE D FoRN\@R{D HTT H MM \@{(BHBEHHN\R{(OAINKZT T \BH IN\@{THEI .
N@E{WH BB HFTIVIHNEHNRICHEE A N\R{DHEHH BUT0&ER) 1 \R{EHRBIOO\RBLES A O\BX\HARA
NMHEREDLFEE) \m{(IXREDBHB IO\ @mEH{BIOO\R{ESLHIZ7HO\A N\@m{THE M ON\®m{RFH{AEO\BAH N\m{EH{TE]}
AR HN\BR{TEHERIO\AIOO\WM{EEFOHE/N\DO\B\EARANNHEBOF-EE N \R{THEYOO. \M{EN T \BAH\HA
e 1{FIBO F2EEx\rensuji{2N\R{BEHEIHARH I \®R{LHETZEO\AMI\W{EEFAH{E/NE O\ \NARFANI{EIED F-0E
B \m{Z=BHB MM\ @R{BHBRIOO\R{EOHF LD O\AHN\®m{FRXH{ANEIN\R I \EARANNH{EED FoXN\@m{d HITH}
(NI 0o \@m{ TOUICHEIFE OO \@m{WMNCHBEIE I M \@{&E BRI OO\R{IAHABOO\MmED H{ZE\BA\HARAN{RIED F
X N\m{EFEAHAE/NO N\ EH{\HARFANNHEEODF-BENR{EHEH{HEI ) \m{ TCICHAFEH M \M{BEARBLEA3LLHTYY
N M N\@R{BRHRIOO\R{(BSHBIEIH\RHN\@{T HITHEN\BM M \@m{ZCRBDP B HIZH\AHN\®m{E LS HYZ7H{\BHVEE)
\m{ BT HEBEHH (BUDOAERE) }o \@{IC LHEIFAHMHN\@R{BHBRI I N\R{(ELBA LK 7 \AMN\@{BS HFEM\KRHN\@{IFHE)
(BRI« \@{WEFHEBIFH M} \@{RECHTZE\AMN\@{THEO \{BCHEMEIBY ) \m{EEHA IO\ ®RICTHE IO\ M
{(BCAN VYT O\RAY\EARANNHRIBODFoEEN\M{LFAH{AE/N\E{\B\EARFANN{EIFEDOF->X]},

d

o

\@{ME MBI HIN\ROOEHEFEAMHN\R{EASOH{NE\BAH\EAmANI{ERIFED F2RN\@{THEI \m{E5F203{7H@)
N\RAH\EARANRIIEBOD FoRXN\@R{ITDIBEN KNI \@{ TEH»BETH I \FEHN\RABEPHHBHHN\@EHRBIGO\R{(RW
NHVY T \BHNR{EHEBEHFEEN I \@{RO HAH{H{N@R{DOHBH{HN@{TCTHBHHN@ISHEIE O \BHHN\@R{D HRIO{ N\ @
{(BIRLETHATEIN\RI\EARANNHEHER-> KNGS CHREEH I e \@m{BLESHAHHN\®{DHBI{HN\A{(EBEHAH)
O \m{EAHBHHN\R DO HA OO\ ®R{BUES AN\ \EARANNH{EMEAR > K N\@RNIHEHMH\EH (H0BT) J. \@m{A}
(B ON\m{EHARIOON\R{G B HEIFEH N\ m{EEE B OO\R{EHB I OHN\BR{VIHNENEHN\R{BDOHBHHN\R{ELBEN)
{(FUH\EXN@{EHENEBAN ) \@{#EOH{BHHN@{IEHBHHN@R (DD B HFEHNNEHN@{RNFHBEI H\EHH N\@ IS HIE)
N\RY XN\ @R{BHARM O ON\m{BRLF S H{ATEI\R M \EARANN{EFTRAN >R N\@{T HFTHEHE I \@m{& B \m{WL&
WEHEBIFEH M N\@{B LEES H{ O\ I\EARANH{ERED FoRXNBINSI HIRA MO\ @{ S B N\@m{Z H{B IO \m{HE
CAASHFEIN\RH\EARANINEIFED FRXN\GB{EHERIN\BHHN\@R22HEHREI I \@{ TOWEXETHIXHF VB N\@{B)
(BIFEH N\ m{ETHA T O\BAX N\@m{ £ FO0H{ANEO\B{\EAmFA N H{EMBR > K N\@R{EHBEE\E IO \@{EHBI\m
(RO T O\BAH N\ m{RTHAETE\E I \EARADNIH{ERIFED FoXN\m{B D H{EEH\BIHN\m{F DI BEH\EIHIHI «



TeX as an Internal Infrastructure

Textbooks
Grade Reports
Schedule Tables

Internal Notices
Backends for PDF Tools



Schedule Table Generation

[H21cZ BRIAUF215LK]

(20255 E&# RER)

[E21% BRIAYF17LK]

(2025 F % KFEH)

Bt EH bl BREARR MEET AN
10868 | (A) | ®EASE01E BRITRAw/ /0L - X VHY -
10A13H | (B) | #HA%E02:E 8 - 88 - iR -
10B820H | (B) | #HIZE03:8 BEBAAV DN EE - R -
10H278 | (B) | #HA%04E B ZEHR0) FE40m
11A38 | (BA) | #%HI%E058 B ERHR2) -
11TB108 | (B) | #&HEAZE068 ZILAhY -
11TB178 | (B) | #®EAZEO07& ZITY> -
11TB248 | (B) | #&HI%08:8 FILEY - RyEY -
12818 | (A) KRAEEAREIE W
12H8H | (A) KA ERRE W2
12A15H | (B) | #HIZE09:8 ZILaA—=) - T—F) -
128228 | (B) | ®EAZE10E ZILTER -k -
12A29H | (B) | #®HEAZE11E AIWRVE - TRFIL —

158 | (A) 55 3HAMABHAR

1128 | (B) | #%HA%E12:8 SHAE / HBIERE DER -
1B198 | (B) | #HEZ%E138 BEELEY 50
1H26H | (B) | #5148 7x/—I¥E -
228 |(B)| #%HAZE158 7V -
2A98 |(B) | #®&HAZE16E HEIRIE/ BERTEDIGHA -
28168 | (B) | #H%E178 EaFEY) -
2H238 | (B) | #HA%E18E B FILED2) -
3B2H | (A) |[&EE19:BWI BAFLEYQ) -
3H9H | (B) |#&HEZE198BW2 /] -
3B16H | (B) | #HZE20E B FLEYA4) -
38238 | (B) | #H%E218 EAFLEYD) EomE
38308 | (A) B4 HRABHAR

A EH bl BERNE WEBTR b
9H308 | (K) | #HIZEO01E BYETRBH/ /0L - IVHAY -
10B7H | (K) | #EAZE02:8 % - 8 - IR -
108148 | (X)) | #HZE 038 B A ONEE - R -
10A218 | (K) | #®HIZE0458 BRI HER() FE4m
108288 | (X) | #HI%E 058 BRILZRR2) -
1148 | (K) | #EAZE06:8 ZILhY -
1TTAT1H | (K) | #HEE07E 1V -
1TA18H | (K) | #%HEAZE08:8 FILFEY - RyELY -
1TA25H | (K) | #%HIZE09:E Z)ILaA=)L - T—FI -
12828 | (K) KRR ARFEREWI
12898 | (X) KRAESARFERRE W2
128168 | (K) | #*®HZE108 FILTER - TRy -
128238 | (K) | ®HEZE118 AIKRVE - TZATI -
12308 | (X) 28 3 HATREHAR

1TH68 | (k) | ®EAZE12E SHAE /& RE DERE -
1TH138 | (K) | #®HE%E138 BEFEILEY 50
1H208 | (K) | #®HEIZE1458 Jx/—IE -
1278 | (k) | #%HEZE158 7YV -
2A38 | (K) | ®HAE168 HHRE /BEREDSA -
2108 | (K | ®EZE178 EAFEY() -
28178 | (K | #®HEZ%E188 EAFLEYEQ) -
2H24H | (K) | ®EAZE198 =EAFLEDQ) -
3H3B | (K) |&HAZE20BWI =EAFLEY4) -
3B108 | (K) |#HAZ%E20:BW2 / -
3178 | (X)) | #®HEZ%E218 = FLERD) EomE
38248 | (X) 5B 4 HAVRGEHARE
3B31H | (X) 28 4 HAIRGEHAR




Backend for PDF Tools

© PDF—2in1/1to 2

]

2

3

4

5

6

AQT7 ALY /774 (PDF)

— |1 2||3 4|56

Merge pages

R—IUEH : 1 ~ 0 (0%EETZELERR—IZET)

1
2¢1 2
2

O 2in1(B5>BAD&SIC2MEIR—VICT B)
BRI 7AINLEIDICITYIZALT2in1
110 2 (RF+¥ > ULI=BADPDF%B5 ICRKT 24 E)

1to 2 METRFDOPROMHE LXK :
(-99% ~ 99% : ADMEEIEE L BB RPREATHAICEENS)

R=—I70-—: 122

M
T el

2112113

R L R L R

Split pages

— ][]

KM




TeX-Driven PDF Watermarking Tool

® O PDF 527 "B PDF, IC9 3

AHDT7 AT /7 74)L ( PDF)

RER IR IF T 2 R HAOEROE
JPEG TIH5—
FRERE : 200 dpi BB 2 ELEIEREE

HMEOERICXFINIESRL L
—& Confidential & : P AE: 5
BENULINY—>:  BHRLL BELSEE:

KE DI XFINIEDHAH
—& Confidential &: P
B KL XEHAL X (pt) ;12

HAPDFOEF 1Y T 1 RE

ENRIZES 1E B feIc/SRAT— REER :

HAOZ7AILY - T710)L%

O AH7 74V ERT AT -rasterized ZtF =7 71 ILET
BE7AINYICAZ77A4ILEAT Z1...

XRYF—Ht5... BAZYZK... 1EXR%

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum ut, placerat
ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero, nonummy eget,
consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pellentesque habitant morbi
tristique senectus et netus et malesuada fames ac turpis egestas. Mauris ut leo. Cras viverra metus
rhoncus sem. Nulla et lectus vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor
gravida placerat. Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem
vel leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis
ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu,
accumsan eleifend,; sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor lorem non justo.
Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus. Donec aliquet, tortor sed accumsan
bibendum, erat ligula aliquet magna, vitae ornare odio metus a mi. Morbi ac orci et nisl hendrerit
mollis. Suspendisse ut massa. Cras nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et
magnis dis parturient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper

vestibulum turpis. Pellentesque cursus luctus mauris.

Insert Watermarks
iInto Existing PDFs



Digital Grading System Based on TeX
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Digital Grading System Based on TeX
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Technical Architecture of
our In-House TeX System

Assumptions:

All staff use macOS devices:

Company-provided Macs (full-time staff)

BYOD Macs (part-time staff)
BYOD = Bring Your Own Device

Our in-house TeX distribution is installed on
every machine



Our In-House TeX Distribution

Tailored specifically for in-house use on macOS
Lightweight and compact

Includes everything needed for our use
Bundled with a customized version of TeXShop
Not based on TeX Live

Coexists safely with TeX Live

Delivered and updated via our internal server



Why Not TeX Live?

| . Historical

TeX Live wasn't as mature in 2007 as it is now

2. Size
Our distribution (~1.5GB) vs. TeX Live (> 9GB)

3. Update Control

Prevents unintended incompatibility



Challenges in Deployment:
Barriers to Adoption

Staff have diverse levels of IT literacy
X Command-line Tools
Fully GUI-driven Apps

Package Handling
W Which package do | have to \usepackage!
Creating Indexes Requires External Tools

& Understand .ind/.idx/.ist files and
run makeindex/upmendex separately from TeX



Challenges in Deployment:
Barriers to Adoption

Font Selection System

LaTeX Style: NFSS (New Font Selection Scheme)
Family: \rmfamily, \sffamily, \ttfamily, ...

Series: \mdseries, \bfseries,...

Shape: \upshape, \itshape, \scshape, \slshape,...

Word Style: Choose Font by Name

v

Arial vi105 v A" A Aa v

BIQV-a-b-X X2 AVIV

2



Challenges in Deployment:
Barriers to Adoption

Cryptic Error Messages

@ @ test console

[ ] [ ]
~ - ! ° °
wrmrrome |, QV1IPATMX :warning:
(/usr/Iocal/teTei/share/texmf/ptex/plétex/tetsutéx/xstring.sfy) 67
usr/local/teTeX/share/texmf-dist/tex/latex/base/flegn.clo) G 1 y p h 'F O I' C I D 2 2 1 1 3

(/usr/local/teTeX/share/texmf/ptex/platex/additionalFonts/misc/
etoolbox.sty) (/usr/local/teTeX/share/texmf/ptex/platex/jsclasse

[ ] [ ] [ ]
jslogo. st f 't
gs(?gzeztgux) BN Ci/itest: aux) ) m 1 S S l n g l n O n
Output written on test.dvi (1 page, 300 bytes). I ° ° ° T
SyncTeX writt test.synctex.gz. H S f t t
TR G e 1raglnoserirt. C
test.dvi -> test.pdf

dvipdfmx:warning: Glyph for CID 22113 missing in font

"HiraginoSerif.ttc".

2879 bytes written

w¥ What does that mean! What am | supposed to do with this?



Loosely Coupled System
VS.
Tightly Integrated System

System System

Loosely Coupled System

=

Tightly Integrated System

¥

System System




Benefits of Vertical Integration

P

TeXShop
Custom Editor\‘

<y/ Compile Script

In-house distro

macOS

In-house
Packages
upLaTeX | |dvipdfmx

Compiler DVI driver
Fonts

Cocoa (API) ATOOE; %j |
rinting
System

APFS (File System)

upmendex

Index processor

Printed output



HEIC Image Embedding

\includegraphics{image.heic?}

v

uplLaTeX
v graphics.sty
In-house dVipdme
Packages
In-house distro l |
: HEIC image
E sips (OS command) e
’ JPEG image

macOS



Includeheic.sty

Available at GitHub:
https://github.com/doraTeX/includeheic

doraTeX Update includeheic.sty d2e88e0 - last week ) 9 Commits

[ LICENSE Change license to MIT last week
[ README.md Change license to MIT last week
[ includeheic.sty Update includeheic.sty last week
[0 README &8 MIT license /=

A LaTeX package that extends \includegraphics to support HEIC images on macQOS (requires shell-escape).

Overview

This package adds functionality to \includegraphics to support HEIC images on macQOS. Internally, this package
automatically converts HEIC images to JPEG, which provides seamless support for HEIC images in LaTeX.


https://github.com/doraTeX/includeheic

Automatic Phonetic Transcription

\phonetic{pronunciation}

* Insert

U P LaTeX <—\textipa{/pr@n\‘ 2nsi\’'elS@n/}

* T Translate

In-house y e
s /pronAnsiéifon/
In-house distro l
Look up
Cocoa (AP|) p—p

&

macOS Built-in Dictionary



Making TeX User-Friendly

All major packages are preloaded
ttkz teolorbox; amsmath:mulEicol, %
Font invoking commands are defined for all macOS

built-in fonts

Compile Script handles:
Compilation: LaTeX — DVI = PDF

Automatically runs makeindex/upmendex when required

Translates error messages into user-friendly explanations



%% Hiragino Sans Serif, Weight 0-9
M, \HiraSansWZero
€ \HiraSansWOne
\HiraSansWTwo
All i \HiraSansWThree
~ \HiraSansWFour
t1ll \HiraSansWFive
Font \HiraSansWSix
~ \HiraSansWSeven
built- \HiraSansWEight
o \HiraSansWNine
%% Hiragino Serif, Weight 3,6
Col \HiraSerifWThree
\HiraSerifWSix
AUty Klee font, Medium / Demibold
Tra \KleeMedium
\K1leeDemibold

1y

macOS

required

lanations



Making TeX User-Friendly

All major packages are preloaded
ttkz teolorbox; amsmath:mulEicol, %
Font invoking commands are defined for all macOS

built-in fonts

Compile Script handles:
Compilation: LaTeX — DVI = PDF

Automatically runs makeindex/upmendex when required

Translates error messages into user-friendly explanations



Error Message Translation

Human Readable Messages

9 [TeXshop Compile
@ Editor \ 0/ Script
,/./ 3, fzzze.f

upLaTeX | |dvipdfmx texlua

Compiler DVI driver Interpreter

In-house distro



Error Message Translation

Before

@ @ test console
I5—f&r ~H$E SRENR T &1EET 7 1 LHIER

(/usr/local/teTeX/share/texmf/ptex/platex/tetsutex/xstring.sty) (/
usr/local/teTeX/share/texmf-dist/tex/latex/base/fleqgn.clo)
(/usr/local/teTeX/share/texmf/ptex/platex/additionalFonts/misc/
etoolbox.sty) (/usr/local/teTeX/share/texmf/ptex/platex/jsclasses/
jslogo.sty)

) (./test.aux) [1] (./test.aux) )

Output written on test.dvi (1 page, 300 bytes).

SyncTeX written on test.synctex.gz.

Transcript written on test.log.

test.dvi -> test.pdf

dvipdfmx:warning: Glyph for CID 22113 missing in font

"HiraginoSerif.ttc".

2879 bytes written

After

o ® test console
I 5—f&rT ~"¥E RERT &1EXET 7 HlIBR
test.dvi -> test.pdf

(1]

dvipdfmx:warning: Glyph for CID 22113 missing in font "Hirg€inoSerif.ttc".

You attempted to typeset a glyph that is not available in the mapped font.

As a result, it likely appears as a blank space in the output PDF.
Please consider changing the font used for that character.

Try searching for the following character and wrapping it with \hanamin{}

to typeset it using the Hanazono Mincho font:

* 7@ = \hanamin{ii&}

Compilation Failed!! &~

dvipdfmx:warning:
Glyph for CID 22113
missing 1n font
"HiraginoSerif.ttc"

You attempted to typeset a glyph that
1s not available 1in the mapped font.
It appears as a blank space 1n the
output PDF.

Change the font used for that
character.

Search for the following character
and wrap 1t with \hanamin{} to use
Hanazono Mincho font:

x f8 - \hanamin{#2} A A
) -




Automated Print Configuration

% Set Metadata for Printing
\SetPrintConfiguration{
paper=A4,
orientation=landscape,
duplex=true, F — |}
stapler=top left} p =

TeX Source &

In-house Set hooks : :
—> Compile Script
Packages
) Embed
dvipdfmx Metadata
In-house distro \ s S DR ET
' S N Extended
o~ Attributes

APFS (File System)

macOS



Automated Print Configuration
Appropriate Settings Applied | N

% Set Metadata for Printing
\SetPrintConfiguration{
paper=A4,
orientation=landscape,
duplex=true,
stapler=top left}

- APFS (File System)}m———-,

macOS

|




Performance Optimization

Key to acceleration: mylatexformat

‘ O Login ## Settings © Help

CTAN
Comprehensive TgX Archive Network

i Cover ~ 2 Upload ~ [ Browse ~ Q Search ~

Location: CTAN Packages mylatexformat

mylatexformat — Build a format based on the preamble of a LATEX file

The use of formats helps to speed up compilations: packages which have been dumped in the format are loaded at
very high speed. This is useful when a document loads many packages (including large packages such as pgf-TikZ).

The package was developed from the work in mylatex, and eliminates many of the limitations and problems of that

package.
Sources /macros/latex/contrib/mylatexformat
Documentation README

@L Package documentation

Version 3.4




Performance Optimization

\documentclass{article}

\usepackage{foobar1}
\usepackage{foobar2}

% ...

% loading many packages
% ...
\usepackage{foobar10000?}

mylatexformat )
fmt File

Macro expansion already done
\begin{document}

Too much time spent on
expanding macros in packages

Use as Format File instead of Standard Format Files
(latex.fmt, pdflatex.fmt, uplatex.fmt, ...)



Automatic .fmt Regeneration

\documentclass{article}

\usepackage{foobar1} M D5
\usepackage{foobar2}

y S

% loading many packages
% ...
\usepackage{foobar10000?}

Checksum

\begin{document}

Compare

Compile Script

Generate and Embed

t Checksum (if updated)
In-house distro ),

Extended

‘ fmt FIIGW
~ |APFS (File System) Checksum

macO




Outcomes

Accessible to All Staff:
Minimal IT skills required
From managers to part-timers
Simple TeX Workflow:
Seamless document production with beautiful results
Single-click document creation

Automation boosts operational efficiency across the organization

» TeX has been widely adopted across the entire company!



Challenges Ahead

Keeping Up with the Latest LaTeX
TeX Live is evolving rapidly

LaTeX kernel has changed a lot over the past decade

Hard to follow recent updates

Migrating to LuaTeX?
upLaTeX is specialized for Japanese typesetting

LuaTeX is becoming the new standard

upLaTeX is often said to have no future



Challenges Ahead:
Migrating to LuaTeX?

Should we migrate to LuaTeX!?

— |n principle yes, but not realistic for now

Why not!
|8 years of legacy

Speed concerns

Future hardware advances may eventually solve this



Two Paths Forward

Two options for the future:

|. Sacrifice some compatibility to stay up-to-date

2. Freeze the current environment and maintain internally

‘\l‘
@

=3
.-

Neither path is easy

A decision will eventually be necessary

A



Challenges Ahead:
System Sustainability

Deep knowledge of TeX and macOS internals

required to maintain our system

Currently maintained by only one person

Need for successor training Q..._-’ M

a e



Conclusion

TeX is not just a typesetting engine

It can support:

Educational material development

Internal infrastructure

Organizational workflows

Key to success:

Seamless integration

User-friendly design



